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(57)Abstract: 

PURPOSE: To enlarge or reduce picture data by an 
arbitrary real number magnification by providing a means for 
executing over-reading or skip-reading on input picture data 
so that the number of processing times in a main scanning 
direction and an subscanning direction becomes a specified 
number of times. 

CONSTITUTION: Continuous ((m)x(n)) pieces of input 
picture data which are arranged by m-pieces in the main 
scanning direction and n-pieces in the subscanning direction 
are inputted by an input part 1 . A magnification gradation 
conversion part 2 over-reads or skin-reads input picture data 
in accordance with the enlargement or reduction 
magnification (p) in the main scanning direction and the 
enlargement or reduction magnification (q) in the 

subscanning direction so that the number of processing times in the main scanning direction 
becomes ((p) x (m)) times and the number of processing times in the subscanning direction 
becomes ((q) x (n)) times. The magnification gradation conversion part 2 substitutes data showing 
gradation so that the gradation of continuous data continuously changes by executing over- 
reading and skip-reading. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The input section which inputs the continuous (mxn individual) input image data arranged in m 
pieces and the n directions of vertical scanning in the main scanning direction, The scale- factor gradation 
transducer which expands or contracts about the main scanning direction and the direction of vertical 
scanning in the image of the continuous input image data, and changes gradation, It has the storage section 
which memorizes the data changed by this scale- factor gradation transducer, and the display which displays 
the output data of this storage section or said scale-factor gradation transducer as an image. Expansion or the 
contraction scale factor q of expansion or the contraction scale factor p of a main scanning direction, and the 
direction of vertical scanning is followed at said scale-factor gradation transducer. The image processing 
system characterized by having piled up said input image data so that the count of processing might become 
in a pxm time and the direction of vertical scanning and the count of processing might become a qxn time in 
a main scanning direction, respectively, and having reading or a means to fly and to perform reading. 
[Claim 2] the time of the aforementioned values m, n, p, and q being set as said scale- factor gradation 
transducer heavy reading — and — or the image processing system [ equipped with the means which 
carries out an arrangement setup beforehand so that the input image data to fly, and by which reading is 
performed may be distributed ] according to claim 1 . 

[Claim 3] said scale-factor gradation transducer — heavy reading — and - or the image processing system 
according to claim 2 with which the gradation of the data which continue by flying and performing reading 
includes a means to perform replacement processing of the data which express gradation that it changes 
continuously. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention processes image data and uses it for the equipment expanded or 
reduced to the screen on which length differs from the horizontal number of pixels. Especially a computer is 
used, an input image is expanded or reduced, and it is related with the technique outputted to a printer, a 
display unit, and others. This invention relates to the equipment which can give magnifying power or a 
contraction scale factor with the real number value of arbitration. 
[0002] 

[Description of the Prior Art] As equipment which expands or reduces image data or changes the gradation, 
there is equipment indicated by JP,1-237141,A, JP,4-329065,A, JP,4-352568,A, JP,3-157059,A, JP,3- 
3081, A, JP,62-169278,A, etc. Actuation of the conventional image processing system is explained referring 
to drawing 8 - drawing 14 about these. 

[0003] Drawing 8 is the block block diagram of the image processing system of JP, 1-237141, A. Drawing 9 
is drawing showing each processing phase of the image data similarly registered into CPU 13. Drawing 1 0 is 
the block block diagram of the "image contraction processor" of JP,4-329065,A. Drawing 1 1 is the 
explanatory view of operation. Drawing 12 is drawing showing expansion of the direction of vertical 
scanning of the image in JP,4-352568,A, and contraction equipment. Drawing 13 is drawing for explaining 
actuation of the pixel outputted with the equipment. Drawing 14 is the block block diagram showing the 
principle of the "dither image expansion method" of JP,3-157059,A. 

[0004] In the conventional example (JP,1-237141,A) shown in drawing 8 , gradation transform processing 
of the input image data memory 1 1 is carried out through a data bus 12 in the gradation processing circuit 
14 connected to CPU13. A pixel [0, 0] is incorporated to CPU 13 through a data bus 12 from the input image 
i data memory 1 1 the input image data 19 shown in drawing 9 (a) is remembered to be. Next, expansion 

processing of the pixel [0, 0] is carried out by one 4x4 times the magnifying power of this, and the 
expansion image data 20 shown in drawing 9 (bl) is formed. Then, the expansion image data 20 is outputted 
to the gradation processing circuit 14 through a data bus 12. In the gradation processing circuit 14, the value 
of each pixel of a dither pattern 27 shown in the number of gradation and drawing 9 (g) of each pixel of the 
expansion pixel data 20 is compared, and it is large, or the direction of the number of gradation makes a 
record pixel each pixel of the record pixel data 21 , when equal. These processings are similarly processed 
about a pixel [0, 1], [1, 0], and [1, 1]. 

[0005] Moreover, in the conventional example (JP,4-329065,A) shown in drawing 10 , it has the description 
in interpolation processing of a pixel with the "image contraction processor" which reduces a binary input 
image. The variable power equipment 1 5 shown in drawing 10 which obtained the input pixel asks for the 
concentration of a contraction output pixel based on the rate of occupying in the output pixel of this input 
pixel. Then, the concentration data obtained with variable power equipment 15 are outputted to a display 
unit, after rounding off according to the gradation expression of an output unit (DSP) and carrying out 
rounding-off processing with equipment 16. 

[0006] First, if the scale factor of SX (<1) and the direction of Y is set [ the distance between input pixels ] 
to SY (<1) for the scale factor of 1 and the direction of X, as for the distance between output pixels, 1-/SX 
and the direction of Y will serve as [ the direction of X ] 1/SY. Therefore, the area of the field of an output 
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pixel becomes l/(SXxSY), and it asks for the area of the field of an input pixel "1" occupied to the field of 
an observing point output pixel, and the area of the field of an output pixel. From now on, it will ask for the 
concentration of an observing point, and this value is standardized in binary digit of 8 bits (fixed a small 
number of point), and a multi-tone display output is normalized and carried out with rounding-off 
equipment 16. 

[0007] Moreover, in the conventional example (JP,4-352568,A) shown in drawing 12 , the description is in 
the place which multiplies by the multiplier in consideration of the effect of [ between Rhine which adjoins 
to an input image corresponding to a scale factor ] with "the magnifying device and enlarging-or-contracting 
equipment" of an image which expand or reduce an input pixel in the direction of vertical scanning. It 
explains focusing on ROM17 shown in drawing 1 2 as a multiplier table which memorizes this enlarging-or- 
contracting multiplier. 

[0008] ROM 17 of a multiplier table is the table which has memorized two enlarging-or-contracting 
multipliers 17a and 17b beforehand defined corresponding to the scale factor based on projection or a linear 
interpolation method, and is explained by JP,4-352568,A using ROM. Enlarging-or-contracting multiplier 
17a is multiplied with signal 18a and the multiplier which were read from memory 18, and enlarging-or- 
contracting multiplier 1 7b is multiplied with an input pixel and a multiplier. Actuation of the pixel outputted 
by these is explained with reference to drawing 13 . 

[0009] Drawing 1 3 (a) shows the case where it expands in the direction of vertical scanning 1 .5 times, and 
drawing 13 (b) shows the case where it reduces by 0.5 times. If whenever [ to a subject-copy image (1 pixel 
x two lines) / effect ] is considered in the case of drawing 13 (a), since C image after expansion is influenced 
as it is of A image, it will consider as C image and A image will be outputted. Since D image is influenced 
by one half of A image and B image, A image x0.5+B image x0.5 are outputted as a D image. Since E 
image is influenced of B image, B image is outputted as an E image. If this is applied to a circuit, enlarging- 
or-contracting multiplier 17a will be set to "1 .0", and A image will be outputted as a C image. To D image, 
enlarging-or-contracting multiplier 17a is set to "0.5", 17b is set to "0.5", and A image x0.5+B image x0.5 
are outputted as a D image. As for E image, B image is outputted, enlarging-or-contracting multiplier 17a is 
set to "0", and 17b is set to "1 .0." Drawing 13 (b) is the same actuation. Thus, the computed image is 
outputted. 

[0010] Moreover, the conventional example (JP,3- 157059, A) shown in drawing 14 is a "dither image 
expansion method" to which a dither image is expanded for a predetermined scale factor, and a changed 
pixel input means incorporates the binary data of the subject-copy image by which dithering was carried out 
using the dither matrix as data of a changed pixel group. Next, with a changed pixel concentration 
calculation means, the concentration of a changed pixel is computed by increasing to the number of 
gradation according to magnifying power based on the data of the changed pixel located in predetermined 
magnitude. That is, the subject-copy image generally processed by the dither matrix of 4x4 can determine 
the concentration (average concentration) of the view pixel by which concentration information is saved by 
making magnitude of this dither matrix into one unit, therefore it is based on the binary data of the subject- 
copy image within a dither matrix. Then, with a conversion pixel concentration calculation means, when the 
conversion pixel by which expansion processing was carried out is projected on a changed pixel, each 
concentration of a conversion pixel is computed based on the physical relationship of the average 
concentration of two or more changed pixels located near this conversion pixel, and these. That is, the 
horizontal axis and vertical axes which divide into four equally the square which makes four changed pixels 
top-most vertices are considered, and these shafts compute the rate of surface ratio which divides the square 
of the same area centering on a conversion pixel. And the sum-of-products operation of this rate of surface 
ratio and the concentration of each ****** pixel is performed, and concentration calculation of a conversion 
pixel is performed. Then, with a dither binarization means, dithering of the concentration of the computed 
conversion pixel is carried out by the second [ according to magnifying power ] dither matrix. Thus, while 
raising the resolution of a dither image, it is not conspicuous and the boundary in the part which changes 
concentration is carried out, and image data is outputted. 

[001 1] Moreover, in JP,3-3081,A, expansion processing and contraction processing of pixel data in which it 
has gradation are realized with the same configuration, and there is a "image pattern conversion method" 
which raises the image quality of the image pattern after conversion. This method explains actuation below 
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by the image pattern conversion method which carries out variable power of the input pixel pattern which is 
serial pixel data to either [ at least ] a main scanning direction or the direction of vertical scanning. 
[0012] This method has the following two means. It is a thinning-out variable power means to obtain the 
output image pattern by which variable power was carried out at the rate of the maximum variable power 
which is an integer about the direction which carries out variable power by thinning out the image pattern by 
which expansion variable power was carried out to the maximum variable power means which carries out 
expansion variable power of the input image pattern according to the rate of variable power by which input 
directions were carried out. 

[0013] First, as the variable power approach performed with the maximum variable power means, the 
conventional expansion approach which outputs the pixel data for every number of appointed numbers 
according to a dilation ratio twice, the approach of making a condition equivalent to having carried out 
variable power for the maximum scale factor, etc. are taken. Although an infanticide variable power means 
thins out a part of equivalent pixel data stream in a main scanning direction as two times were carried out, 
and it forms output pixel data in it, at this time, it obtains the average-value data of the pixel data near 
[ which was thinned out ] the pixel, and outputs the pixel. 

[0014] Moreover, the "image processing system" of JP,62- 169278, A is performing enlarging-or-contracting 
processing by the instrumental scan. That is, enlarging or contracting of a main scanning direction is 
performed by electric signal processing, enlarging or contracting of the direction of vertical scanning is 
fixed, and the exposure time of CCD changes the passing speed of CCD or image information, and it 
performs it. It will be expanded if passing speed of the direction of vertical scanning is made late, and it will 
be reduced if it is made quick. The same approach is shown also in JP,64-36260,A. 
[0015] 

[Problem(s) to be Solved by the Invention] In JP,1-237141,A, since the conventional image processing 
system has determined magnifying power by the matrix of nxn, it has the technical problem that only 
integral multiple processing can be performed. Moreover, there is no concreteness of procedure also as real 
number twice processing being temporarily possible. At JP ,4-329065, A, when limited to contraction 
processing of a binary input pixel, although contraction processing is infanticide processing of an input 
pixel fundamentally, there is no concreteness about the decision of the output pixel location which should be 
in the distance between output pixels. 

[0016] When it is going to carry out enlarging-or-contracting processing at JP,4-352568,A for drawing 13 
(a) when limited to enlarging-or-contracting processing of the direction of vertical scanning, and real 
number scale factors other than (b), choosing the image ( drawing 13 (c) A, B image, and (b) F, G image) 
from where to where among the subject-copy images located in a line in the direction of vertical scanning, 
and forming some output images — moreover, there is no concreteness of whenever [ effect / of / at that 
time ], and the calculation basis of an enlarging-or-contracting multiplier. At JP,3- 157059, A, there is no 
concrete means by which it expands a dither image for a predetermined scale factor. 
[0017] In JP,3-3081,A, there is only one [ at least ] variable power method of a main scanning direction or 
the direction of vertical scanning, and in order to make an equivalent condition with having carried out 
variable power also of the variable power approach for the maximum scale factor, there is a fault that 
product cost starts. Moreover, there is [ means / thinning-out variable power ] no concreteness about a 
procedure. 

[0018] In JP,62-169278,A, since expansion or contraction processing of image data is performed by the 
instrumental scan, product cost starts. 

[0019] This invention aims at offering an image processing system convertible into the number of gradation 
of arbitration while it is carried out to such a background and can perform expansion or contraction of image 
data with the real number scale factor of arbitration. 

[0020] This invention aims at offering the image processing system which can specify expansion or 

contraction of image data for the real number scale factor of arbitration. 

[0021] 

[Means for Solving the Problem] The place by which this invention is an image processing system and it is 
characterized [ the ] The input section which inputs the continuous (mxn individual) input image data 
arranged in m pieces and the n directions of vertical scanning in the main scanning direction, The scale- 
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factor gradation transducer which expands or contracts about the main scanning direction and the direction 
of vertical scanning in the image of the continuous input image data, and changes gradation, It has the 
storage section which memorizes the data changed by this scale-factor gradation transducer, and the display 
which displays the output data of this storage section or said scale-factor gradation transducer as an image. 
Expansion or the contraction scale factor q of expansion or the contraction scale factor p of a main scanning 
direction, and the direction of vertical scanning is followed at said scale-factor gradation transducer. It is in 
the place which piles up said input image data so that the count of processing may become in a pxm time 
and the direction of vertical scanning and the count of processing may become a qxn time in a main 
scanning direction, respectively, and is equipped with reading or a means to fly and to perform reading. 
[0022] the time of the aforementioned values m, n, p, and q being set as said scale-factor gradation 
transducer ~ heavy reading — and ~ or it is desirable to have the means which carries out an arrangement 
setup beforehand so that the input image data to fly, and by which reading is performed may be distributed. 
[0023] said scale-factor gradation transducer — heavy reading - and — or the gradation of continuous data 
includes a means to perform replacement processing of the data which express gradation that it changes 
continuously, by flying and performing reading — things can be carried out. 
[0024] 

[Function] The continuous (mxn individual) input image data arranged in m pieces and the n directions of 
vertical scanning in the main scanning direction is inputted. The data which expanded or contracted about 
the main scanning direction and the direction of vertical scanning in that image of that continuous input 
image data, changed gradation, and were changed by this scale-factor gradation transducer are memorized. 
[0025] At this time, according to expansion or the contraction scale factor q of expansion or the contraction 
scale factor p of a main scanning direction, and the direction of vertical scanning, it piles up and reads or 
input image data is flown so that the count of processing may become in a pxm time and the direction of 
vertical scanning and the count of processing may become a qxn time in a main scanning direction, 
respectively, and reading is performed. 

[0026] the time of values m, n, p, and q being set up — heavy reading — and — or it is good to carry out an 
arrangement setup beforehand so that the input image data to fly and by which reading is performed may be 
distributed. 

[0027] heavy reading — and — or by flying and performing reading, it is good to perform replacement 
processing of the data which express gradation that the gradation of continuous data changes continuously. 
[0028] That is, when inputting continuous image data, expanding or reducing about the main scanning 
direction and the direction of vertical scanning and changing gradation, it expands or reduces to a real 
number scale factor. 

[0029] A pixel is further copied to a next door bit at the time of expansion processing, and expansion or 
contraction processing is performed by skipping a pixel at the time of contraction processing. At this time, 
expansion or contraction can be performed for the real number scale factor of arbitration according to the 
accumulating totals of a real number scale factor by writing a pixel in the pointer location of the buffer 
corresponding to that location. 
[0030] 

[Example] this invention example is explained with reference to drawing 1 . Drawing 1 is the block block 
diagram of this invention example. 

[0031] The place by which this invention is an image processing system and it is characterized [ the ] The 
input section 1 which inputs the continuous (mxn individual) input image data arranged in m pieces and the 
n directions of vertical scanning in the main scanning direction, The scale-factor gradation transducer 2 
which expands or contracts about the main scanning direction and the direction of vertical scanning in the 
image of the continuous input image data, and changes gradation, It has the storage section 3 which 
memorizes the data changed by this scale-factor gradation transducer 2, and the display 4 which displays the 
output data of this storage section 3 or the scale-factor gradation transducer 2 as an image. Expansion or the 
contraction scale factor q of expansion or the contraction scale factor p of a main scanning direction, and the 
direction of vertical scanning is followed at the scale-factor gradation transducer 2. It is in the place which 
piles up said input image data so that the count of processing may become in a pxm time and the direction 
of vertical scanning and the count of processing may become a qxn time in a main scanning direction, 
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respectively, and is equipped with reading or a means to fly and to perform reading. 
[0032] the time of the aforementioned values m, n, p, and q being set as the scale-factor gradation 
transducer 2 — heavy reading — and — or it has the means which carries out an arrangement setup 
beforehand so that the input image data to fly, and by which reading is performed may be distributed. 
[0033] furthermore — the scale-factor gradation transducer 2 — heavy reading - and ~ or the gradation of 
continuous data includes a means to perform replacement processing of the data which express gradation 
that it changes continuously, by flying and performing reading. 

[0034] Next, actuation of this invention example is explained with reference to drawing 2 thru/or drawing 
7 . Drawin g 2 and drawing 3 are drawings for explaining expansion or contraction, and gray scale 
conversion. Drawing 4 and drawin g 5 are flow charts which show expansion or contraction, and a gradation 
conversion procedure, drawing 6 — horizontal scanning and the direction of vertical scanning — scale = it 
is each variable value and processing Fig. when taking 1.333472 times (expansion), drawing 7 — horizontal 
scanning and the direction of vertical scanning — scale = — it is each variable value and processing Fig. 
when taking 0.41735 times (contraction). Drawing 2 and drawing 3 show the fundamental view of this 
invention, and drawing 4 - drawin g 7 show the concrete procedure. Henceforth, in order to explain this 
invention example, it explains taking the case of changing into 1 -pixel 2 gradation the pixel data which used 
the 32-bit system machine and were obtained with 4 gradation in 1 pixel, and carrying out transform 
processing to a real number scale factor. 

[0035] The pixel data with which nxm follows drawing 2 are shown. As for drawing 2 (a), n pixels are 
located in a line with the main scanning direction in m pixels and the direction of vertical scanning. Since 1 
pixel is read with 4 gradation at this time, as shown in drawing 2 (b), the amount of 8 pixels will be in one 
array of a two-dimensional array data5. 

[0036] Drawing 3 shows the procedure within 1 array of a two-dimensional array data5. First, the location 
pointer (prx) 6 read while carrying out the right shift of every 4 bits of the one array carries out the 28-bit 
right shift of the first time, and shifts 1 -pixel 4 bits to the low-ranking bit position. In order to carry out the 
mask of other excessive bit positions next, f (16) and an AND are taken and the number of gradation for 1 
pixel is taken, and it puts into a buffer ii7. At this time, it applies to the translation table to the number of 
gradation of 2 gradation which defined the threshold beforehand to 0-15 gradation of 4 gradation, and asks 
for the number of gradation of 2 gradation. Next, it puts into the buffer iw9 for a store with the bit-position 
pointer (pwx) 8 in a write-in buffer. It repeats substituting these processings for the two-dimensional array 
wdatalO for write-out by one array in the place repeatedly buried in pxr6 and pwx8 until the buffer iw9 was 
buried repeating a 4-bit right shift and a 2-bit left shift. Expansion processing is explained with reference to 
drawing 4 - drawing 6 . 

[0037] The buffer used by processing is initialized (step 41). The main variables are explained. From 
drawing 6 , sclx takes the accumulating totals of a real number scale factor, and takes into consideration the 
advance below a a small number of point, isclx has the value which integer-ized sclx, and although what is 
necessary is just to copy further the pixel changed into 2 gradation with ixc at the time for example, of 
expansion processing to a next door bit, the count of a copy at this time (loop count) is judged. It has these 
sclx(es), isclx, and iyc. Next, the count of a copy in the direction of vertical scanning (loop count) is judged 
(S42). That is, while processing in order the pixel line of the direction 0 of vertical scanning shown by 
drawing 2 (a) - n, the read line is skipped or (contraction) it judges whether the same processing of the pixel 
train of a main scanning direction is carried out once or more (expansion). Although drawing 6 shows each 
variable value of a main scanning direction, it has drawing where the same is said of the direction of vertical 
scanning. In drawing 6 , it is processed once per line by the first time loop formation. If this judgment is a 
false, processing of that line will be flown and procedure will be moved to the next line after the 
accumulating totals (S57) of the real number scale factor of the scale of the direction of vertical scanning. 
On the other hand, if this judgment is truth, it will progress in order of the following. 
[0038] Next, the iyc variable which is a count of a copy of the direction processing of vertical scanning 
(loop count) is counted up +one time (S43). Next, it is a buffer edatal02 about one array by 8 pixels from 
pixel data. It incorporates (S44). This explains collectively with the described procedure by the fundamental 
view of this invention mentioned above to step 51 . First, from drawing 6 , it is shown that first-time 
ixc<isclx processes once the pixel, 1 pixel (prx) 6, i.e., the location pointer, of a main scanning direction, 
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put and shown based on the initial value of ixc and iscl, and the ixc variable which is a count of a copy of 
main scanning direction processing (loop count) is counted up +one time (S45, S46). Next, from drawing 3 , 
in order to carry out the mask of the pixel which the location pointer (prx) 6 puts and is shown to a lower bit 
after a right shift in other excessive bit positions, f (16) and an AND are taken, and it asks for the number of 
gradation of the pixel, and puts into a buffer ii7 (S47). ii=rdata»nn&(l » gradation)- 1 can express this 
processing. However, nn makes (32-gradation) initial value, and whenever the location pointer 6 shifts, it 
repeats nn=nn-gradation. "32" is because gradation is 4 gradation in a buffer ii7 and "ii" is using the 32-bit 
system machine in this example. This type can be used for expansion or contraction, and gradation 
processing general-purpose by changing gradation and "32." 

[0039] next, the number of gradation for 1 pixel called for with the buffer ii7 - beforehand — laws - 
******** — a threshold — it rounds off to the number of gradation of 2 gradation (0-3) at a basis (S48). 
Next, it writes in the location of the bit-position pointer (pwx) 8 in the write-in buffer iw9 (S49). If the most 
significant bit location of the write-in buffer iw9 is in pwx very at this time, it will judge with the inside of 
the write-in buffer iw9 being changed into 2 gradation by 16 pixels (S50), and will write to the write-in 
buffer array wdatalO (S51). 

[0040] Next, although the above-mentioned procedure is repeated to a main scanning direction, the 
procedure (from S52 to S56) is explained collectively. 

[0041] First, if the bit-position pointer (pwx) 8 in the write-in buffer iw9 has not arrived at yet the most 
significant bit location of a buffer iw9, it acts as the left shift of the bit-position pointer (pwx) 8 (S52), and 
moves to the write-in location of the following pixel. Next, the scale sum (accumulating totals of a real 
number scale factor) of a main scanning direction is taken from drawing 5 (S53). At this time, each isclx 
variable is counted up by the scale sum having been taken, next, read-out buffer rdatal02 the inner bit- 
position pointer (prx) 6 — read-out buffer rdatal02 if the 8th pixel is very — read-out buffer rdatal02 if it 
judges with having ended conversion of an inner pixel (S54) and a pixel is in a main scanning direction 
further (S56) - following 8 pixels — one array - read-out buffer rdatal02 It returns to the procedure (S44) 
to incorporate. It is the read-out buffer rdatal02. If conversion of an inner pixel is not completed, the right 
shift of the bit-position pointer (prx) 6 is carried out (S55), and it returns to an ixc<iscl judging (S45). 
[0042] Moreover, it is the read-out buffer rdatal02. The above-mentioned processing is continued until it 
will return to S42 and the judgment will become false, if it judges with having ended conversion of an inner 
pixel (S54) and pixel conversion of a main scanning direction is completed further. Next, the processing 
judging (S57, S58) to the direction of vertical scanning is explained. 

[0043] After completing a main scanning direction, if the direction of vertical scanning of a two- 
dimensional array dataS is completed, processing will be completed here. However, if the direction of 
vertical scanning is not completed (S57), the scale sum (accumulating totals of a real number scale factor) of 
the direction of vertical scanning is taken (S58). At this time, the iscly variable of the direction of vertical 
scanning is counted up by the scale sum having been taken, and returns to the judgment (S42) of iyc<iscly. 
To the pixel data which repeated these processings and were read with 1 -pixel 4 gradation, it can double 
1 .333472 in a main scanning direction and the direction of vertical scanning, and gray scale conversion can 
be carried out to 2 gradation. In drawing 6 , each variable value of contraction processing 0.41735 times the 
real number scale factor of this is shown, and the pixel location of the main scanning direction which should 
be skipped, and the pixel train of the direction of vertical scanning are determined, taking the accumulating 
totals of a real number scale factor like expansion processing. 

[0044] Although examples, such as gradation and 32-bit system machine selection, explained in this 
example, by this invention, it does not ask whether they are a real number scale factor, gradation, and what 
bit system machine, but can apply general-purpose. 
[0045] 

[Effect of the Invention] As explained above, while the real number scale factor of arbitration can perform 
expansion or contraction of image data, according to this invention, an image processing system convertible 
into the number of gradation of arbitration is realizable. 

[0046] According to this invention, the image processing system which can specify expansion or contraction 
of image data for the real number scale factor of arbitration is realizable. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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